Overexpression of Gi-proteins precedes the development of DOCA-salt-induced hypertension: relationship with adenylyl cyclase.
In the present studies, we have investigated if aorta, like heart from deoxycorticosterone acetate (DOCA)-salt hypertensive rats, (HR) also exhibit enhanced expression of G-protein levels and if these alterations occur before or after the development of blood pressure. Sprague-Dawley rats treated with DOCA-salt or vehicle for 1, 2, 3 and 4 weeks were used for these studies. The levels of inhibitory guanine nucleotide regulatory proteins (Gi alpha-2, Gi alpha-3) and G beta proteins were determined by immunoblotting, whereas the levels of Gi alpha-2 and Gi alpha-3 and adenylyl cyclase type V enzyme mRNA were determined by Northern-blotting techniques. The blood pressure was significantly increased in DOCA-salt-treated rats as compared to sham-operated rats after 2 to 4 weeks of treatment; whereas no change in blood pressure was observed after 1 week of treatment (prehypertensive state). However, the levels of Gi alpha-2, Gi alpha-3 and G beta proteins and Gi alpha-2 and Gi alpha-3 mRNA were significantly enhanced in hearts and aorta from DOCA-salt treated rats after 1 week of treatment and remained elevated up to 4 weeks of treatment. In addition, the Gi-mediated inhibitions of adenylyl cyclase by Angiotensin II (Ang II) and C-ANF4-23 were also greater in DOCA-salt-treated rats as compared to sham-operated rats after 1 week and longer periods of treatments (2 to 4 weeks). On the other hand, the levels of Gs alpha were not altered up to 2 weeks of DOCA-salt treatment but significantly decreased in rats treated for 3 and 4 weeks. Furthermore, the stimulatory effects of guanine 5'-[gamma-thio]triphosphate (GTP gamma S), isoproterenol and forskolin on adenylyl cyclase were decreased in both hearts and aorta from DOCA-salt-treated rats after 1 to 4 weeks of treatment as compared to sham-operated rats. The mRNA levels of adenylyl cyclase, type V enzyme in hearts from DOCA-salt treated rats were significantly decreased after 3 and 4 weeks of DOCA-salt treatment but not in rats treated for 1 or 2 weeks. These results indicate that the enhanced expression of Gi alpha-2 and Gi alpha-3 precedes the development of blood pressure in DOCA-salt-induced hypertension. It can thus be suggested that the increased levels of Gi proteins and resulting decreased levels of cAMP may be one of the factors that contribute to the impaired cardiac contractility and increased vascular tone in DOCA-salt hypertension.